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APolarization gives a unique insight in fundamental
parameters of the sources, especially iarays

ASensitivity will allow to observe tens of sources
belonging to almost all astrophysical classes of
sources:

¢DIFflFOGAD o0fl 01 K2fSaxr ySdziNeRy &
¢ Access to unique information on source «geometry» and emission
mechanism
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A(Re)}Proposed to NASA as3MallEXplorer(SMEX)
mission In December 2014

ABilateral collaboration between NASA afS|

ASelected for an Assessment study in August 2015, in
competition with two other missions (another one
dedicated to Xray polarimetry)

ASelected for launch in January 2017
ALaunch data: April 2021
ABaseline duration: 2 years
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A3x Mirror Units (MUs) + 3x Detector UniBU3
A4 m focal length, deployable boom anera§ shield

Mirror Module Assembly (3x)
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AMirror based on grazing incidence reflection
ATotal collecting area: >700 érat 3keV
ANickelcobalt alloy shells, 24 shells/module

APhotoelectricpolarimeter based on GPD design




IXPE

et Spocs g ot Imoging

_ Gy
@ Polarimetry

semapie  Explorer

GPDTHEBREAKTHROUGH

The photoelectric effect
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A The GPD is hosted in the Detector Un
A Together with HV & interface

A Each DU includes a Filter & Calibratio
Wheel (FCW)

A Filters, for specific observations
¢ Open position (normal obs. mode)
¢ Closed position (background)
¢ Gray filter (very bright sources, >2 Crab)

A Calibration source

¢ Polarized (based on Bragg diffraction)
2.6keV+ 5.9keV
t 2 FNRT FGA2Y FmE: 2N KJ
Monitoring of modulation factor and gain
¢ Unpolarized collimated
Fe @ 5.%eV
monitoring of systematic effects
¢ Unpolarized not collimated
55Fe, for gain mapping
¢ Not collimated #2
55Fe extracting Cl fluorescence, for gain mapping

A The 3xDUs are interfaced with the
spacecraft trough the DSU
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Scientific Measurement Requirements Scientific Requirements Projected
Physical parameters | Observables Property Value Performance
Linear polarization Degree 1, Sensitivity MDPgg <5.0% 4 4%
angle (Fos=10-"" cgs, At=10d)
Systematic error in polarization | < 0.3% 0.2%
degree [1
Systematic error in position <1° 0.2°
angle w
X-ray flux F Absolute calibration errorin F | < 20% <10%
Energy dependence | F(E), [(E), w(E) Energy band Emin—Emax 2-8 keV 1.5-9 keV
Energy resolution <0.7 keV 0.54 keV
AE (E=2keV), cVE
Spatial dependence | F(k), l(k), y(k) Angular resolution HPD < 30” 28"
(system-level)
Field of view FOV >> HPD >8' 12.8" x 12.8'
Onboard pointing accuracy << <1 <05
FOV
Time dependence F(f), M(f), y(t) | Time accuracy << source pulse | <0.25 ms <0.1ms
periods
Areal background rate Ra/Adet Rs/Age << Rs/As for low-intensity | < 0.04 <0.01
source s''cm-2 s''cm-2 1
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ALong staring observations of preefinite targets
ADuration from <day to week(s)
ATens of sources observed in the first year

AData are made public after validation
ATargets of Opportunity possible in a few days

ATools for analysis defined by SOC and distributed by
HEASARC

§12



& IXPE

v spoce mgeener NMAJING
X-Ray

qj||7 Polarimetry

wmnzane  Explorer

A NASA (MSFC)
A PI, Project Management, System Engineering
A Mirror Unit design and fabrication
A Science Operation Center (SOG}.data analysis)

agenzia spaziale
italiana

A Telescope calibration /)
A NASA (HEASARC) %ia S INFN
A Since Dat#&nalysiglistribution and Archiving <! I:'
A Laboratory for Astronomy& SpacePhysics (Boulder) L/

A MissionOperations
A StanfordUniversity & University Roma TreTheory
A McGill University/MIT¢ CoChairSWG &Cols
A

Ball aerospace

A SpacecraftAIV&AIT ==ROMA
A Italian responsibilities (ASI, INAF, INFN) ONIVERSITA DEGLI STUDI

A ltalian-PI, Instrument management
¢ Detector Unit, including calibration
¢ Detectors Service Unit

Track reconstruction algorithm
Malindi GroundStation

Contributionsto Science activities, pipeline, payload calibration &
2LISNY GA2Yy T X §13
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